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Tom tat: Gelatinase 1a mot enzyme thuoc nhém metalloprotease ngoai bao cé
kha nang thuy phan gelatin, collagen, elastin... dugc st dung trong nhiéu nganh céng
nghiép ché bién, cong nghé thuc pham va trong nghién cau. Trong nghién ciru nay,
216 chung vi khudn phén 14p tir da c& bi bénh duoc khao sat kha nang sinh gelatinase.
Két qua da sang loc duoc 11 chang (5,09%) vi khuan c6 hoat tinh gelatinase. Hoat tinh
gelatinase dao dong tir 0,3 dén 0,64 U/ml, trong d6 chung vi khuin MD4 ¢6 kha ning
tong hop gelatinase cao nhét 0,64 + 0,11 U/ml. Chung vi khuan MD4 phat trién t6t trén
moi truong MPA; dai nhiét d6 tir 25 + 45°C; pH 4,0 + 10,0; néng do NaCl tur 0,5 + 5%;
t6i wu & 37°C, pH 7,0 va ndng d6 NaCl 4%. Ching vi khudn MD4 1a chung vi khuin
gram duong, té bao hinh cau, khong sinh bao tir va khong c6 kha ning di dong trén
mdi trudng MPA. Dya trén phén tich trinh tu 16S rRNA, ti I tuong déng cua chang
MDA4 v¢i loai Enterococus faecalis NBRC 100480 la 99%, chung vi khuin MD4 dugc
dinh danh 1a Enterococus faecalis MD4, mi s6 truy cip trén GenBank 1a MG982575.1.

Tir khéa: Vi khuan; Enterococus faecalis; gelatin; gelatinase.

1. Pit van dé

Gelatinase dugc nghién ctru nhiéu hién nay do kha ning thiiy phan gelatin,
pheromone, collagen, casein va fibrinogen... thanh cac axit amin ma khong gay hién
tugng chuyén dang dong phan ciia cac axit amin. Pay 1a nguyén nhan lam mét hoat tinh
clia axit amin [6]. Cu thé, enzyme ngoai bao nay c6 kha nang lam giam hau hét cac thanh
phan ngoai bao va la chét trung gian quan trong trong viéc tai tao md sinh ly trong qua
trinh diéu tri bénh 1y ung thu. Trong c6ng nghiép thuc pharn gelatinase dugc img dung
dé thuy phan da bo, da ca... Gelatinase dugc tim thay nhleu 0 nguoi, dong vat va vi
khuan. O vi khuén, rat nhleu nghién ctru duoc tién hanh vé kha ning sinh tong hop
gelatinase nhu Bacillus spp. [1], Bacillus halodurans [3], Bacillus subtilis BS1, Proteus
mirabilis, Serratia marcescens, Escherichia coli, Salmonella typhi. Nguon gelatinse nay
cling c6 kha nang thuy phan gelatin [10]. Trong sd céc gelatinase sinh tong hop tir vi
khuan, ching Enterococus faecalis dwoc nghién ctru nhiéu nhat. Gelatinase tir
Enterococus faecalis thudc ho metalloendopeptidase M4, 1a enzyme chiu nhiét, c6 thé
thuy phén casein, hemoglobin, insulin, fibrinogen, collagen, gelatin va mot sO loai
protein [2], [7]. bang chu y, mot s6 nghién ctru bao cao vi khuan c6 ngudn gdc tir ca bi
bénh hodc tir nguén gelatin dang bi phan huy thuong thé hién hoat tinh gelatinase cao va
ai luc manh d6i voi co chét gelatin tir da ca [9].

Trong nghién citu ndy, cac chung vi khuan duoc phan 1ap tir da ca nuéc ngot bi
bénh duoc sang loc nhu 1a ngudn gen ma hda gelatinase thich hgp cho thay phan gelatin

Email: phammydungnin@gmail.com (P. M. Dung)

14


mailto:phammydungnln@gmail.com

Truong Dai hoc Vinh Tap chi khoa hoc, Tdp 49 - Sé 2A/2020, tr. 14-22

tir da ca. Nghién cau gop phan cung cap thém dit liéu vé ngudn gen cac chung vi sinh vat
tdng hop gelatinase tu nhién. Tir d6 tao chang tai to hop sinh téng hop gelatinase hiéu
qua va (ng dung gelatinase téi té hop trong thay phan da ca.

2. Vat liéu va phuwong phap nghién ctiru
2.1. Vat ligu nghién ciru

Tong s6 216 chung vi khuan dwoc nhan tir bo suu tap gidng cia Phong thi nghiem
Cong nghé sinh hoc, Vién Dai hoc Mé Ha Noi. Moi truong MPA (g/L): cao thit 3; pepton
5; NaCl 5; agar 20; nudc 1000 ml; pH: 6,5 + 7. M6i truong tuyén chon vi sinh vat c6 kha
ning sinh gelatinase (g/L): gelatin 15; peptone 4; cao nam men 1; agar 15. Méi truong thir
kha ning hoa 1ong gelatin (g/L): gelatin 15; peptone 4; cao nam men; agar 7,5.

2.2. Phwong phdp nghién ciru

- Pinh lwgng hoat tinh gelatinase

Phuong phép dinh lugng hoat tinh gelatinase duoc thuc hi¢n theo phuong phap
cua Tran va Nagano (2002). Hon hop phdn tng bao gom: 0,3 ml gelatin 0,2%; 0,2 ml
Tris-HCI 150 mM; pH 7,5; 12 mM CaCly; Q,l ml gelatinase. Hon hop dugc u Q 30°Q
trong 30 phut. Phan ing enzym dugc dung bang 0,6 ml HC1 0,1 N. Luong amin tong s6
duoc xéac dinh bang hoat lyc cia gelatinase, dugc tinh bang s6 umol leucine tao ra trong
dich loc trong 1 phat/ml [8].

- Xé&c dinh kha niing héa 1éng gelatine cia dich nudi ciy

Cac chung héa long gelatin dugc dem nudi thu dich 1én men trong moi truong
MPA dé thtr hoat tinh gelatinase theo phuong phép cua Balan va cong su (2012). Cay
chung trén dia thach vao cac ong nghiém chura 5 ml méi trudng thir nghiém, 6ng nghiém
u ¢ 37°C. Sau 48 gio nudi cay, chuyén dng nghiém vao tu lanh 4°C cho dén khi ong
nghiém doi ching dugc cay bai nudc vo trung dong lai. Néu gelatine bi thay phan, moi
truong khong bi dong [1].

- Phan loai vi khuan bing hinh thai va sinh hoa

Dic diém hinh théi, sinh hoa dugc quan sat va md ta theo So tay phan loai Bergey
nam 1989 [4].

- Phéan loai chiing vi khuén dwgc tuyén chen dwa trén trinh tuw gen 16S rRNA

Trinh tu gen 16S rRNA cua vi khuan dugc khuéch dai bang phan wng PCR sir
dung cap moi 27F va 1429R ¢ trinh tu:
27F 5-TAACACATGCAAGTCGAACG-3’
1429R 5’-GGTGTGACGGGCGGTGTGTA-3’

San pham caa phan ung PCR duoc kiém tra bang dién di trén gel agarose 1,0%.
Kich thudc ctua cac doan DNA thu duoc sau phan tmg PCR dugc so sanh véi thang DNA
chuan 1kb (Thermo Scientific, M§). San pham PCR duoc tinh sach bang bo kit
PureLink™ - DNA Purification (Invitrogen, M§) va giai trinh ty trén may doc trinh ty ty
dong ABI PRISM®3100 - Avant Genetic Analyzer (Applied Biosystems, Foster City,
CA, My) tai Vién Cong nghé sinh hoc, Vién Han 1d&m Khoa hoc va Céng nghé Viét Nam.
Trinh ty gen 16S rRNA duoc so sanh vai cac trinh ty twong ung trén GenBank (NCBI)
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nho ¢éng cu BLAST. Duing phan mém Mega 7 dé xay dung cdy phét sinh chang loai; cay
nay duoc thiét lap trén co s& khoang cach di truyén theo Kimura bang viéc sir dung
phuong phap Neighbor-joining. Phan tich gia tri Bootstrap cua cay phat sinh chuang loai
duoc tinh véi 1000 lan lap.

2.3. Phwong phdp xir 1y s6 liéu

K&t qua nghién ciru dugc Xir 1y theo phuong phap thong ké sinh hoc trén phan
mem Excell 2010.

3. Két qua va thao luan

3.1. Sang loc khd néng sinh gelatinase tir cac chiing vi khudn phan lap tir da
cé nwdc ngot bi bénh

Trong téng s6 216 ching vi khuan duoc phan I4p tir da ca nude ngot bi bénh, 11
chang (5,09%) vi khuan thé hién kha nang sinh GEL. Hoat d6 gelatinase cua 11 chung c6
su khac biét, dao dong tir 0,3 dén 0,64 U/ml. Cu thé, 72,7% cac chung c6 hoat tinh trong
khoang 0,3 + 0,4 U/ml va 27,3% céc chung cé hoat tinh sinh GEL trén 0,4 U/ml; trong
d6 chang vi khuan MD4 c6 hoat tinh GEL cao nhat 0,64 + 0,11 U/ml (Hinh 1), thé hién
kha ning hoa 16ng thach gelatin 7,5 g/L (Hinh 2). Do d6 chung vi khuan MD4 duoc lya
chon cho cac nghién cau tiép theo.
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Hinh 1: Hogt tinh phan gidi gelatin cua dich 1€n men 11 chung vi [(hudn
duwoc phan lap tir mau cd nuéc ngot bi bénh sau 48 gio nudi cay.

et

Hinh 2: Kha ndng thiy phan gelatin (nong dé 7,5 g/l) sang dang long cua ching MD4;
(A). Hinh anh méi truong thach gelatin 7,5g/L bi hoa long sau khi cay ching MD4
va ¢ 30°C trong 48 gio; (B) Hinh dnh méi truong thach gelatin 7,5 g/L déi chiing.
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Trén thé gioi, rat nhiéu tac gia da sang loc va khai thac cac chung vi sinh vat sinh
téng hop gelatinase tir nhiéu ngudn khac nhau. Nam 2012, Shanmugasundaram va cong
su da sang loc duoc Bacillus spp. c6 hoat tinh gelatinase ngoai bao dat téi 2,1 U/ml tir
mau ban lang tai bo bién Porto Novo [1]. Mahmoud ciing sang loc 21 chung vi khuan c6
kha niang phan huy gelatin tir cac ngudn lay nhidm trong day chuyén san xuit gelatin,
trong d6 17,5% sb chung c6 hoat tinh thuy phan gelatin manh (duong kinh vong vo
khuan 16n hon 2cm) [6]. Tir 30 mau thu thap tir da c4, thung chira, san nha va dung cu
ché bién ca ¢ bén tau & Songkla, cac tac gia da phan 1ap duoc 115 chung vi khuan, trong
d6 c6 25 chang thiry phan gelatin tir da ca vai hoat tinh dat 5,16 dén 41 U/mg protein. Tur
c4c mau dat va nudc bién tai Brazil, Kumar va cong sy di phan 1ap duoc 33 chung c6
kha niang phan huay gelatin da ca [5]. Cac két qua trén chi ra rang cac ching vi khuan
mang ma gen mi hoa gelatinase thuong c6 kha niang sinh truéng va phat trién trong moi
truong chira co chét gelatin (da ca, co chat san xuét gelatin).

3.2. Nghién citu dic diém sinh Iy, sinh hoa ciia chiing vi khu@n MD4

O nhiét do 30°C sau 24 gio, khuan lac vi khuan MD4 c6 khuan lac tron khong
déu, bé mat bong, nhét, mat cit hinh 16i nhon, mép khuan lac dang ré hinh ring cua, ciu
trdc dang soi (Hinh 3a). Khi nhuom Gram thay chang MD4 bat mau xanh tim, soi trén
kinh hién vi véi vat kinh x100 thay hinh dang vi khuan 1a hinh cau hoac hinh bau duyc,
lien két thanh cap hozc chudi (Hinh 3c). Quan sat anh chup kinh hién vi dién tir quét cho
thdy vi khuan MD4 hinh cau, kich thugc té bao tir 0,5 pum dén 0,7 pm, xép chudi tir hai
hay nhiéu té bao (Hinh 3b).

(b) ’ ©

Hinh 3: Hinh anh vé khuén lac v nhuém Gram cta chung MD4

Ghi cha: (a) Khuan lac trén méi triuong MPA; (b) Té bao MD4 dudi kinh hién vi dién tiv
quét véi dp phong dai 10000 lan; (C) Nhuém Gram véi dg phong dai 100 lan.

Chang vi khuan MD4 c6 kha nang dong hda hau hét cac nguon duong, ngoai trir
maltose, caprate va adipate. Bén canh d6, chung MD4 c6 kha nang st dung da sé nguon
nito nhu L-phenylalanin, L-tryptophan, L-arginin, L-valin va L-threonin. Chung khong
c6 kha ning st dung cac ngudn nito L-asparagin monohydrat, L-histidine monohydrate,
L-leucin, L-isoleucin, L-methionin, L-lysin. Chung MD4 c6 kha nang sinh trueong ¢ dai
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nhiét d6 rong, tir 20 + 45°C, t6i wu & 37°C. Chuang phét trién ving pH tir axit yéu (pH
4,0) dén vang pH kiém nhe (pH 10,0), tét nhat & pH 7,0. Chung phat trién tét trén moi
truong ndng d6 mudi 0,5 + 5% va c6 kha ning phan giai mot s6 chét hitu co thir nghiém
14 tinh bot, casein va gelatin (Bang 1).

Déi chiéu cac dic diém hinh théi, sinh ly, sinh hda cia chung MD4 véi khoa phan
loai Bergey, chung MD4 c6 dic diém tuong ddng vai chi Enterococus. So sanh véi nhiéu
nghién ctru trén cac mau cé bi bénh khéc nhau cho thay Enterococus la chi xuat hién phé
bién [9].

Bang 1: Kha nang dong hoa nguon cachon va nito
va ddc diém sinh truéng cua ching MD4 sau 2 ngay nudi cay ¢ 37°C.

Ngudn cacbon Kha niing Ngudn nito Kha ning
(1,0%, wiv) sinh trwéng (1,0%, wiv) sinh truéng
D glucose + L-asparagin monohydrate -
Arabinose + L-histidine monohydrate -
Mannose + L-phenylalanin +
Manitol + L-leucin -
N-acetyl glucosamine + L-tryptophan
Maltose - L-arginin
Gluconate + L-isoleucin -
Caprate - L-valin +
Adipate - L-methionin -
Malate + L-lysin -
Citrate + L-threonin +
Déi chitng am - Péi chitng am -
Pic diém Kh nang sinh |\ e phin giai
truong
Nh'éttgf’lin(}ig)w”g/ 20 + 45°C/37°C Tinh bot Co
pH sinh truong/ téi wvu | 4,0 +10,0/7,0 Casein Co
Phat tr::igf(;é)ng 4 1 052600 Gelatin co

Ghi cha: (+) Phat trién tot bang hodc tot hon doi chirng dirong (D glucose);
(-) Khdng phat trién hodc phét trién yéu hon dsi chirng am (khoang)

3.3. Phan logi vi khudn dga trén trinh tz gen ma hoa 16S rRNA
Khuéch dai gen 16S rRNA
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Két qua khuéch dai gen 16S rRNA cuaa chiung MD4 cho thay san pham PCR xuat
hién mot bang ADN rat rd nét va c6 kich thude khoang 1,4 kb nhu mong mudn (Hinh 4).
DPoan ADN nay s& duoc tinh sach va giai trinh tu dé dinh loai.

kb

Hinh 4. Dién di d6 san pham PCR khuéch dai gen 16S rRNA trén gel agarose 1,0%
M: Thang DNA chudn 1kb (Thermo Scientific, My);
1: San pham PCR khuéch dai gen 16S rRNA cua ching MD4

Bang 2: PJ twong dong trinh tir gen 16S rRNA cua vi khuan MD4
vai trinh tw gen twong 1ing cua cac ching dwoc dang ky trén Genbank (NCBI)

Trinh tu gene 16S rRNA ciia | M& so truy cap | Do twong
chiing vi khuan dwoc so sanh | trén GenBank | déng (%)
Enterococcus faecalis UFLA KY660402.1 99
WFC616

Enterococcus faecalis NBRC | NR_113901.1 99
100480

Enterococcus faecalis ATCC | NR_115765.1 99
19433

Enterococcus dispar LMG | NR_114781.2 98
13521

Enterococcus lactis BT159 NR_117562.1 98

Phan tich trinh tzr gen 16S rRNA

Két qua phan tich trinh ty 16S rRNA va so sanh vai trinh tu gene da cong b trén
GenBank bang cong cu BLAST (NCBI) cho thay chiung MD4 ¢4 trinh ty twong dong cao
véi chung Enterococcus faecalis UFLA WFC616 (99%) va chung Enterococcus faecalis
NBRC 100480 (99%) (Bang 2). Tir co so dit liéu trén, sir dung phan mém Mega 7 dé xay
dung cay phat sinh chang loai; cay nay duoc thiét lap trén co sé khoang céch di truyén
theo Kimura bang viéc sa dung phuong phap Neighbor-joining. Phan tich gia tri
Bootstrap cua cdy phat sinh chung loai duoc tinh véi 1000 Ian Iap (Hinh 5).
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Hinh 5: Cay phat sinh chung logi dwa trén viéc so sanh trinh ty gen 16S rRNA
cua chung MD4 voi cac trinh tu gen twong ung cua cac chung khdc trén GenBank.

Dua vao két qua nghién ciu vé dic diém hinh thai, sinh héa va phan tich trinh tu
gen 16S rRNA, chung vi khuan MD4 dugc dinh danh 1a Enterococcus faecalis MDA4.
Trinh ty gen 16S rRNA cua chang Enterococcus faecalis MD4 dugc dang ky trén
GenBank (NCBI) véi mé s6 MG982575.1.

Theo cac tai liéu, chi Enterococci phan bé rong réi trong nhiéu hé sinh thai tu
nhién nhu dong vat va con ngudi, dic biét chiém wu thé trong cac san pham Ién men sira
truyén thong. Nam 2017, Rahman va cong sy dd phan lap dwoc 48 chung thugc chi
Enterococci tir cac loai cé da tron, ca r6 phi tai Bangladesh. Enterococcus faecalis ciing
dugc phan 1ap tir nhidu miu c4 bi bénh trén thé gidi nhu ca ré phi Nile, ca da tron
African, c& chép bac, ca d6i xam [9]. Tuy nhién, Enterococcus faecalis 12 nguy@n nhan
hang dau gy bénh nhidm tring co hoi. Mot trong nhiing yéu t6 doc luc cua
Enterococcus faecalis 1a tong hop gelatinase ¢ hoat d6 cao, phan huy nhiéu loai protein.
Piéu nay cho thay su can thiét caa viéc phan Iap gen ma hoa va thu nhan gelatinase tir
Enterococcus faecalis [2].

Trong nghién ctu nay, chung Enterococcus faecalis MD4 c6 kha nang sinh
gelatinase cao hua hen tng dung trong cong nghiép ché bién. Do d6 can cé nhitng nghién
ctru sau hon V& tao chiing va thu nhan enzyme téi t hop.

4. Két luan

Tir 11 ching vi khuan c6 hoat tinh gelatinase, da sang loc va tuyén chon dugc
chung vi khudn MD4 ¢6 co khd nang téng hop gelatinase cao nhat 0,64 + 0,11 U/ml.
Chung vi khudn MD4 phat trién tot trén méi truong MPA, ti wu & 37°C, pH 7,0 va ndng
d6 NaCl 4%. Dya trén phén tich trinh tu 16S rRNA, chung vi khuan MD4 duoc dinh
danh 1a Enterococus faecalis MD4, ma s truy cép trén GenBank 13 MG982575.1.

20



Truong Dai hoc Vinh Tap chi khoa hoc, Tdp 49 - Sé 2A/2020, tr. 14-22

TAI LIEU THAM KHAO

[1] S.S Balan, R. Nethaji, S. Sankar and S. Jayalakshmi, “Production of gelatinase
enzyme from Bacillus spp isolated from the sediment sample of Porto Novo Coastal
sites 7, Asian Pacific Journal of Tropical Biomedicine, 2(3), pp. S1811-S1816, 2012.

[2] MLF. Del Papa, L.E. Hancock, V. C. Thomas and M. Perego, “Full activation of
Enterococcus faecalis gelatinase by a C-terminal proteolytic cleavage ”, Journal of
bacteriology, 189(24), pp. 8835-8843, 2007.

[3] A. S. Ibrahim and A. A. Al-Salamah, “Optimization of media and cultivation
conditions for alkaline protease production by alkaliphilic Bacillus halodurans ”,
Research Journal of Microbiology, 4(7), pp. 251-259, 2009.

[4] J. G. Holt and S. T. Williams, Bergey's manual of systematic bacteriology, Vol. 4,
Lippincott Williams & Wilkins, 1989.

[5] S. Kumar, R. Karan, S. Kapoor and S. Singh, “Screening and isolation of halophilic
bacteria producing industrially important enzymes”, Brazilian Journal of
Microbiology, 43(4), pp: 1595-1603, 2012.

[6] M. S. Mohamed, M. S. Khalil, M. A. Tagrida and Y. A. Mawgoud, “Purification of
gelatinase from the bacteria contaminating gelatin production process”, Rearch
Journal of pharmaceutical biological and chemical sciences, 8(4), pp. 914-919,
2017.

[7] J. Nakayama, S. Chen, N. Oyama and K. Nishiguchi, “Revised model for
Enterococcus faecalis fsr quorum-sensing system: the small open reading frame
fsrD encodes the gelatinase biosynthesis-activating pheromone propeptide
corresponding to staphylococcal AgrD ”, Journal of bacteriology, 188(23), pp. 8321-
8326, 2006.

[8] L. Tran and H. Nagano, “Isolation and characteristics of Bacillus subtilis CN2 and its
collagenase production ”, Journal of food science, 67(3), pp. 1184-1187, 2002.

[9] M. Rahman, M. M. Rahman, S. C. Deb and M. S. Alam, “Molecular identification of
multiple antibiotic resistant fish pathogenic Enterococcus faecalis and their control
by medicinal herbs ”, Scientific reports. 7(1), pp. 3747, 2017.

[10] M. Shaheen, A. A. Shah, A. Hameed and F. Hasan, “Influence of culture conditions
on production and activity of protease from Bacillus subtilis BS1”, Pak. J. Bot.
40(5), pp: 2161-2169, 2008.

21



P. M. Dung va cs. / Sang loc va nghién citu dic diém vi khudn Enterococus faecalis MD4 sinh gelatinase

SUMMARY

SCREENING AND CHARACTERIZATION OF GELATINASE
PRODUCING Enterococcus faecalis MD4

Gelatinase is an extracellular metalloprotease and is capable of hydrolyzing
gelatine, collagen, elastin, etc., which is used in processing industries, food technology
and research. In this study, 216 bacterial strains isolated from diseased fishes were
examined their ability to produce gelatinase. As a result, eleven strains (5.09%) were
positive for gelatinase production. Gelatinase activity ranged from 0.3 to 0.64 U/ mL, in
which the strain MD4 showed the highest gelatinase activity (0.64 = 0.11 U/mL). Strain
MD4 grew in the range of temperature from 25 to 45°C (optimum at 37°C), pH 4.0 +
10.0 (optimum at pH 7.0), and NaCl concentration from 0.5 to 5% (optimum at 4%).
Strain MD4 was characterized as Gram-positive, spheroidal, non-spore-forming, non-
spore organism. As a consequence, strain MD4 was selected and genetically identificated
using 16S rRNA gene sequence analysis. The 16S rRNA sequence of strain Enterococus
faecalis MD4 (GenBank accession No. MG982575.1.) shared 99% identity with
Enterococus faecalis NBRC 100480.

Key words: Bacteria; Enterococcus faecalis; gelatin; gelatinase.
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